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Efficient method is needed to process test data to calibrate custom 
material models.

Motivation

Multiple stress cushion (SX-358) uniaxial compression tests are 
performed.

There are 640 (= 4 cycles x 160 tests) compression test curves 
coming to Granta.

Find CHIP-Foam material model parameters.
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1. What is Python STK 2.0?
2. How can to access and use it?
3. Example 1: How to export data from Granta?
4. Example2: Model Calibration
 CHIP-Foam Model
 Updates to Driver
 Calibration Example

5. Conclusions and Current Projects that Use STK 2.0

Agenda
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What Is Python STK 2.0?

Python STK 2.0 is an interface 
for accessing Granta records 

from Python script.
It is similar to what Prabhu did 
a few years ago (Granta Query 

Daemon, GQD), however it 
has more features and it is 
supported by Granta MI.
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What Is Python STK 2.0?
Several examples of how to 

perform basic tasks with 
STK 2.0 can be found on the 

Granta Confluence page.

Where STK 2.0 Is Used:
 CHIP-Foam project 

(calibration of material 
model)

 TIMS: provides interface 
between TIMS database 
and Abaqus models

 DC-745: used to calibrate 
hyperelastic models (e.g. 
polynomial models)
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How Can I Access/Use STK 2.0?

STK 2.0 module is saved in beta version of Toolbox.
Beta toolbox can be accessed by sv3b.

STK 2.0 has also been installed on Windows vm-euthrates

Import STK 2.0

Open database and 
open the Table you 

want to access
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Example 1: How to Export Data from Granta?

Goal:
Need to export to Python stress vs. strain data from selected records.
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Example 1: How to Export Data from Granta?
Specify what records to search, what 
functional data to export, units, etc.

Import data to Python, arrange the data
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Example 2: Model Calibration
CHIP-Foam
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σ – Cauchy stress
J – Jacobian
F – deformation gradient
Wfoam – strain energy density

Strain energy density function for CHIP-Foam formulation is given by the following formula:

𝑊𝑊𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 =
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̅𝐼𝐼1 − 3 + �𝐾𝐾𝑓𝑓1 𝐽𝐽, 𝐽𝐽𝑏𝑏 + 𝐶𝐶10𝑓𝑓𝐷𝐷 𝜑𝜑0, ̅𝐼𝐼1, 𝐽𝐽𝑚𝑚 + 1 − 𝜑𝜑0 𝐾𝐾 𝐽𝐽𝑚𝑚𝑙𝑙𝑙𝑙𝐽𝐽𝑚𝑚 − 𝐽𝐽𝑚𝑚 + 1

Small deformation response Pore deformation (Danielsson) Compressibility of parent material

Constitutive equation

Material parameters such as ρs, K, C10, G_hat, and K_hat are determined 
for a foam material by fitting the model to the experimental data
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Example 2: Model Calibration
Updates to Driver

 STK 2.0 interface added to export data from Granta and use it with the 
material driver

 Driver can use deformation gradient as well as strain as input
 Most commonly used deformation gradient generators implemented:

 uniaxial strain
 pure shear
 simple shear
 volumetric

 Uniaxial stress loading case added
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Example 2: Model Calibration
Numerical Example

Granta 
Database

Granta 
Query 
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Single 
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Material model calibration process is 
automated
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Conclusions and Current Projects that Use 
STK 2.0

Conclusions:
 STK 2.0 is user friendly and it is faster than GQD
 STK 2.0 is supported by Granta MI
 STK 2.0 has many additional features: plotting, changing units of individual 

attributes, several database searching options, and more
 Documentation of STK 2.0 exists and it is helpful
 If there is need to convert the exported data into another data structures (e.g. 

datanode), this can be accomplished relatively easily
 STK 2.0 can also be used to import data to database (not yet tested)
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